Altogether, this work indicates that Sirt1 is a negative regulator of cell size. Moreover, the 22 effect of Resv on cell size increase is mTOR-cascade dependent. 
Introduction 1
Mammalian sirtuins, which belong to the family of silent information regulator 2 (Sir2) Sirt1 has important roles in cellular metabolism and ageing-associated conditions.
7
Overexpression of Sir2 and its homologues cause increased longevity in lower organisms such 8 as S. cerevisiae [7] , C. elegans [8] and D. melanogaster, as well as in mice [9] . In skeletal 9 muscle cells, Sirt1 is proposed to improve mitochondrial biogenesis and function through 10 deacetylation and activation of PGC-1α [10] . In rat pancreatic β-cells, Sirt1 improves insulin 11 secretion by downregulating UCP2 [11] . Also, Sirt1 knockout mice present with low levels of 12 insulin and constitutively high levels of UCP2 [11] . AMPK in Sirt1-independent manner [15] .
20
The aim of the current study was to characterize the Sirt1-dependent effects of Resv on cell 21 size and growth of a pancreatic β-cell model. This is relevant, because Sirt1 as well as Resv
22
improves β-cell insulin secretion [11, 16] . Resv also protects against high energy diet-induced 23 β-cell dedifferentiation in non-human primates [17] , while in skeletal muscle Resv also induces 24 hypertrophy [18] . Hypertrophy, cell growth and size are to a large extent determined by activity All primary antibodies were used at 1:1000 dilution in 5% skim milk-TBS-T (Sigma-Aldrich).
21
Anti-phospho-mTOR (Ser2448) antibody (2971), anti-mTOR antibody (2972), anti-phospho- dilution in 5% skim milk.
5
For immunoblotting from total lysate, 2x10 6 cells were seeded in 6 cm dishes. Cells were lysed % skim milk for 1h. Phospho-specific antibodies were always used in the first round of probing.
15
Membrane was stripped by using Restore™ PLUS Western Blot Stripping Buffer (Thermo
16
Scientific) and probed with total protein specific antibodies. Immunoblot images were acquired 17 and bands were quantified by using BioSpectrum® AC Imaging System (UVP). In accordance with this, Sirt1 protein levels were found to be down-regulated in KD cells by diameter at all concentrations tested, in both NEG CTR and KD cells ( Figure S3b ).
10
The mTOR-dependent effect of Resv-induced cell enlargement was tested with the (Figure 5b ). Also, a small but significant increase in impedance was observed for Resv, 6 but only in NEG CTR cells. These effects were transient, and no differences were observed in 7 the following 24 hr (data not shown). 
Discussion and conclusion

9
The present work demonstrates that Sirt1 negatively regulates cell size in INS-1E β-cells and 10 that the effect of Resv on cell size is mTOR activity-dependent, because the mTOR inhibitor
11
Rapa reverses the effect of Resv and mTOR is known as a key regulator of cell size [23, 24] .
12
Previous studies reported that inhibition of mTOR by Rapa leads to reduced cell size in 13 different cell lines and primary β-cells [25] . Further, in this work, we show that chronic Sirt1 14 deficiency increases the cell diameter.
15
Resv increases the cell size in both Sirt1 negative control and knock-down cells, which 
